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Hccjie/joBamie BBinojraeHO Ha HcpKapnax TpeMaTOA Himasthla elongata , TpaHCMHCcmi 
KOTOptix npoxo^HT b npnSpe^KHBix oxocHCTeMax Eenoro Mops. B cneruiajiBHO CKOHCTpyu- 
pOBaHHOH yCTaHOBKe TeCTHpOBaJIH BJIHJIHHe nOHH^CeHHOH KHCJIOTHOCTH MOpCKOH BOABI Ha 
npOAOJDKHTeJIBHOCTB )KH3HH AepKapHH H HX CnOCoSHOCTB 3apa^CaTB nOTeHItHajrBHBIX npo- 

MOKyTOHHBIX X03*eB -MH/JHH Mytilus edulis . nOKa3aHO CHH^CeHHe 060HX TCCTHpyeMBIX 

napaMeTpoB b onBiTax no cpaBHeHHio c KOHTpojieM. OScy^aeTca bo3mo)khbih 3(}Hj)eKT 
nporH03HpyeMoro 3aKHCJiemw boa Mopeii Apkthkh Ha TpaHCMHCCHio TpeMaTOA npn6pe»c- 
Horo KOMnneKca. 

Kjuoueebie cjioea: TpeMaroABi, AepKapHH, npOAOJDKHTeJIBHOCTB )KH3 HH, khcjiothoctb 
MO pCKOH BOABI, HHBa3HOHHafl CnOCoSHOCTB, MOpfl ApKTHKH, HIoSaJIBHBie H3MeHCHHfl KJIH- 
MaTa. 


B nocjieAHHe roAM HadjnOAaeTcn OTueTJiHBbiH TpeHA k CHH^ceHHio pH h h3- 
MeHeHHio Kap6oHaTHOit CHCTeMbi boa MnpOBoro OKeaHa BCJieACTBHe pacTBOpe- 
hkh b MOpCKOH boac H36biTOHHOro KOJiHuecTBa C0 2 (ranepKanroDi) (Gattuso, 
Buddemeier, 2000; Doney et al., 2009; Feely et al., 2009; Kroeker et al., 2010). 
3to HeraraBHo cKa3biBaeTca Ha rHApodnoHTax h b HacTo^mee BpeMJi oto ABJie- 
HHe HHTeHCHBHO H 3 yuaeTCH (cm. o63opbi: Godbold, Calosi, 2013; Kroeker 
et al., 2013). HccjieAOBaHHe bjihhhhh CHH^ceHHH pH Ha CBo6oAHO)KHBym,Hx jih- 

HHHOK reJlbMHHTOB H Ha napa 3 HTHpyiOHtHX B MOpCKHX >KHBOTHbIX CTBAHHX HX 

)KH3HeHHbix hhkjiob eme tojibko HauHHaiOTCH (MacLeod, Poulin, 2012). HMe- 

K>HJ,HeCH Ha CerOAHHHIHHH A^Hb padOTbl OrpaHHHeHbl HeCKOJIbKHMH BHAaMH 
TpeMaTOA^ TpaHCMHccHH KOTopbix ocymecTBiweTCJi b npn6pe)KHbix boa^x Ho- 
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boh 3ejiaHflHH. IloKa3aHO, hto npH nornDKemiH pH (ApH = -0.5 - 0.7) cyme- 

CTBeHHo cmDKaeTca BtDKHBaeMOCTb ijepKapHH h MeTai^epKapmi (a^onecKa- 
Phh), HHi^HCTHpyiomHXC5i Ha noBepxHOCTH noABOAHoro cyScTpaTa, xo ta npo- 
^BJieHHe 3Toro 3 (f)(f)eKTa BHAOcnemuJiHHHO (Harland etal., 2015; MacLeod, 
Poulin, 2015). 

B COOTBeTCTBHH C KJIHMaTHHeCKHMH ClfeHapIMMH HaH 60 JIbIHHe H3MeHeHHfl 
pH oKHAaiOTC^ a™ noBepxHOCTHbix apKTHuecKHx boa, rAe pocT KOHn,eHTpa- 

u,hh H + k KOHijy XXI b. nporH03HpyeTCJi ao 185 % (ApH = - 0.45 - 0.5) (Fee- 

ly et al., 2009; Steinacher et al., 2009). 3 to noSyAHJio Hac HanaTb HCCJieAOBa- 

HHe no BJIHflHHK) CHHvKeHHJI pH MOpCKOH BOABI Ha pa3Hbie CTOpOHbl )KH3He- 
Ae^TenbHOCTH H,epKapHH h MeTaijepKapHH TpeMaTOA, TpaHCMHCCHfl KOTopbix 
ocymecTBraeTCM b MOp^x 6acceitHa CeBepHoro JleAOBHToro OKeaHa. B HacToa- 
meit CTaTbe npeACTaBJieHbi nepBbie pe3yjibTaTbi OKcnepHMeHTOB, BbinojiHeH- 
hmx Ha jiHHHHKax HiHpoKO pacnpocTpaHeHHoro b npH6pe)Kbe ceBepHbix Mopeft 
BHAa Himasthla elongata (Mehlis, 1831) Dietz, 1909 (Himastlidae, Echinosto- 
matoidea). nepBbiM npoMe^cyTOHHbiM xo3ahhom ototo BHAa cJiy^xaT jiHTopajib- 
Hbie mojijhockh Littorina littorea (Linnaeus), ponb BToporo npoMe^tcyTOUHoro 
xo3^HHa Ha EenoM Mope, rAe npoBOAHJiHCb HaniH OKcnepHMeHTbi, HrpaioT 
mhahh Mytilus edulis (Linnaeus), a OKOHuaTejibHoro — uaitKH pa3Hbix bhaob 
(L oos-Frank, 1967; Werding, 1969; Levakin et al., 2013). 


MATEPHAJI H METO^HKA 

J\ JHI H3yueHH^ BJIHflHHfl 3aKHCJieHHfl (aU,HAH(J)HKan,HH) MOpCKOH BOABI Ha 
pa3Hbie CTOpOHbl 6HOJIOTHH U,epKapHH TpeMaTOA B TepMOCTaTHpOBaHHOH KOM- 
HaTe Ha EenoMOpCKoii 6HOJiorHuecKOH CTaHu,HH (EEC) 3oojiorHuecKoro hhcth- 
TyTa PAH («KapTem») jictom 2017 r. 6biJia CMOHTHpOBaHa cooTBeTCTByioiHAn 
ycTaHOBKa (pnc. 1, a). 3a ocHOBy npn ee KOHCTpynpoBaHHH B3iiTbi cxeMbi TaKo- 
ro poA^ ycTaHOBOK, Hcnojib3yK)iij,Hxcji a™ H3yueHHfl bjihahhh 3aKHCJieHHii 
MOpCKOH boabi Ha thapo6hohtob (Schiffer et al., 2014; MacLeod et al., 2015; 
Zittier etal., 2015). Hcnojib30BaHbi: cepracjiHAHpoBaHHbiH aKBapHyMHbiii 
KOMnbiOTep, a^thhk pH h CHCTeMbi noAauH C0 2 (iks ComputerSysteme 
GmbH). YcTaHOBKa npeACTaBjmeT co6oh aKBapnyM o6beMOM 10 n, pa3ACJieH- 
Hbiii Ha Asa paBHbix 6oKca (pnc. 1, a): 6okc I — pa6ouHH, h 6okc II — BCnOMO- 
raTejibHbiii, cjiy^camnii b KauecTBe pecHBepa a™ nnaBHoro H3MeHeHHii pH b 
paSoneM 6oKce. B 6oKce I pacnojiarajin pH-onercipoA h cocyA c HccneAyeMBi- 
mh xchbothbimh. pH-3JieKTpoA noAKJBOHanH k ynpaBjmomeMy KOMiiBioTepy. 
B 6oKce II pa3MemaJiH MHKponoMny, nepeKauHBaiomyK) bo Ay H3 6oKca I b 
6okc II. H 3 6oKca I boa^ caMOTeKOM nepeTeKana b 6okc II. TaKHM o6pa30M, 
BOAa b 6oKcax nocTOnmio nepeMeniHBajiacb. B 6 okc II nOMemajiH Tpy6Ky-pac- 
nbuiHTejib C0 2 , coeAHHeHHyio c cojieHOHAHbiM KJianaHOM. K nocneAneMy npn- 


Phc. 1. YcTaHOBKa H3yueHHfl bjihahhsi H3MeHeHHa pH bo^bi Ha >KH3He,qe5iTejibHOCTb qepKapHH. 
a — cxeMa ycxaHOBKn: I, II — coe/jHHSiomHeca A pyr c /jpyroM uacra aKBapnyMa; 1 — ynpaBjmomHH KOMnbio- 
Tep, 2 — 6ajuioH c CO 2 , 3 — cojichoh^hbih KJianaH, 4 — pacnbuiHTejib CO 2 , 5 — Hacoc, 6 — cocy/j c aKcnepn- 

MeHTaJIBHBIMH tfCHBOTHBIMH, 7 -pH-3JieKTpO^. 6 -ycTaHOBKa, CMOHTHpOBaHHaS B TepMOCTaTHpOBaHHOH KOM- 

Haxe Ha BBC. 

The experimental setup for investigation of the impact of seawater acidification on cercarial life acti¬ 
vity. The setup schematic (a) and the setup mounted in the thermostatic room ( 6 ). 
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coeAHHfljiH Tpy6icy ot 6ajuiOHa c C0 2 . TaKHM o6pa30M, yraeKHCJibiii ra3 nocTy- 
nan b 6okc II nepe3 coJieHOHAHbiii KJianaH. KnanaH noAKJnoHajm k ynpaBJinio- 
meMy KOMnbiOTepy, KOTopbiS Mor OTKpbiBaTb hjih 3aKpbiBaTb KJianaH, 
peryjiHpyn TeM caMbiM noAany C0 2 b ycTaHOBKy. IIpH npoBe^eHHH 3KcnepH- 
MeHTOB b KOMiibioTepe ycTaHaBJiHBajiH HeoSxoaHMoe 3HaHeroie pH. B npouiec- 
ce paSoTbi KOMnbiOTep HenpepbiBHO cpaBHHBaji 3HaneHHH pH, nojiyneHHbie ot 
pH-3JieKTpOAa, c 3aflaHHbiMn h b cjiynae noBbimeHra pH OTKpbiBaji cojichoha- 
Hbiii KJianaH. 3to npnBOAHJio k nocTynjieHnio C0 2 b ycTaHOBKy n CHH>KeHHio 
pH a o ycTaHOBJieHHoro 3HaneHn^, nocjie nero KOMnbiOTep orajiionaji KJianaH, 
hto npeKpamajio no^any C0 2 b ycTaHOBKy. TaKHM o6pa30M, ypoBeHb pH noA- 
Aep)KHBajicn Ha 3a^aHHOM ypoBHe Bee BpeMn Ha6jno^eHHH. 

Mojijhockh L. littorea coSpaHbi b jiHTopajibHoii JiaryHe Ha Mbice KpacHbiii 
(ry6a Hyna, KaHAajiaKincKHH 3ajiHB Bejioro Mopii) b Hiojie 2017 r. BbiuBJieHHe 
3apa^ceHHbix rpynmipOBKaMH peAHH H. elongata oco6eii npOBOAHJiH no mcto- 
AHKe, onncaHHoii paHee (TIpoKo^beB h AP-, 2017). OTo6paHHbix mojijhockob, 
HHBa3HpoBaHHbix H. elongata , OTcamiBajiH b OTaeJibHbiH cocy a h HcnoJib 30 Ba- 
jih b AajibHeHHieii pa6oTe. 

3KcnepHMeHTbi npoBe^eHbi b Hiojie—aBrycTe 2017 r. npn cTaSHJibHOH TeM- 
nepaType (T) h ocBemeHHOCTH (E): T = 20 °C h E = 26 JIk (12 Fc). /Jjni nojiy- 
neHiDi u,epKapHH, 3apa^ceHHbix peAHUMH H. elongata , jihtophh noMemajin Ha 
1 h b OTflejibHbie eMKocra (100 mji), 3anojiHeHHbie mopckoh boaoh. Bbiacjihb- 
ihhxch jihhhhok cpa3y tkq HcnoJib30BajiH b 3KcnepHMeHTe. onbiTOB c Ka^c- 
AbiM H3 TecTHpyeMbix 3HaneHHH pH bo aw AepKapnii paccamiBajin b 20 njiacTH- 
kobbix cocyAOB eMKocTbio 30 mji no 30—50 3K3. b KajKAtiH. Topjio cocyAOB 3a- 
THTHBajiH MejiKHM ra30M TaK, hto ijepKapHH He motjih BbinjibiTb Hapy)Ky, HO B 
cocyA Moraa cbo6oaho nocTynaTb boa& h 3 aKBapnyMa. CocyAti c AepKaproiMH 
noMemajin b pa6oHHH 6 okc (6okc I) aKBapnyMa, b kotopom 3aAaBajiocb tccth- 
pyeMoe 3HaneHHe pH. Bcero nocTaBJieHO 5 OKcnepHMeHTOB npn cjieAytoiijHx 
rpaAau,Hnx pH: 7.75; 7.25; 6.75; 6.5 h 6.25 (ecTecTBeHHan pH mopckoh boah 
H a jiHTopajiH b paiiOHe EEC b nepnoA npoBeAOHH^ 3KcnepHMeHTOB cocTaBjnuia 
7.75—7.8). Ka^cAtiii onbiT npoAOJDKajicn BnjioTb ao rnSeJin Bcex AepKapmi b 
Ka^CAOM 3KcnepHMeHTajibHOM cocyAe. Ka)KAbie 2 h cmkocth c u,epKapH^MH H3- 
BJieKajra H3 aKBapnyMa, nOACHHTbiBajiH hhcjio nora6iHHx (norH6uiHMH CHHTa- 
jih oceBuiHx Ha aho cocyAa h He npoiiBjniBHiHx ABHraTejibHOH aKTHBHOCTH jih¬ 
hhhok) ocoSeii h yAajnuiH hx. nocjie 3toto cmkocth c )khbbimh AepKapHHMH 
B03BpaiAajiH b aKBapnyM. 

J\im OAeHKH BJIHHHHH aUHAH^HKaiJHH MOpCKOH BOABI Ha HHBa3HOHHyiO CnO- 
co6hoctb AepKapHH H. elongata b KanecTBe BToporo npoMe)KyTOHHoro xo3ah- 
Ha Hcnojib30BajiH CTepHJibHbix no OTHOmeHHio k 3apa)KeHHio MeTaAepKa- 
Phumh mhahh Mytilus edulis pa3Mepa 18 — 20 mm, coSpaHHbix c cyScTpaTOB 
MapHKyjibTypbi. Sapa^ceHne mhahh u,epKapHHMH npOBOAHJiH npH neTbipex 3Ha- 
neHi ihx pH= 7.8 (kohtpojib), 7.5, 7.0 h 6.5. nepeA 3apa^ceHneM mojijhockob 
aKKJiHMHpOBajiH k 3KcnepHMeHTajibHbiM 3HaneHHHM pH b TeneHHe 2 cyT. 
/JjM AepKapHH aKKJIHMailHK) npOBOAHJIH Ha npOTM^CeHHH 1 H. AKJIJIHMHpOBaH- 
HblX MHAHH nOOAHHOHKe paCCa^CHBaJIH B nJiaCTHKOBbie COCyAbI eMKOCTbK) 
1 50 MJI C MOpCKOH BOAOH TeCTHpyeMOH pH H A 06 aBJHIJIH K HHM nO 20 aKKJIHMH- 
poBaHHbix u,epKapHH. nocjie ototo ropjio cocyAOB 3ararHBajiH mcjikhm ra30M h 
noMemajin b paSonmi 6 okc aKBapnyMa (6 okc I) Ha 1 cyr. 3aTeM mhahh BCKpbi- 
BajiH h no a chhtbib ajiH hhcjio HHH,HCTHpOBaHHbix MeTau,epKapHH H. elongata . 
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Phc. 2 . Bjihahhc aqHqmjmKaqHH MopcKOH Boqw Ha qepicapHH Himasthla elongata. 

a — npo^ojiacHTentHOCTb >kh3hh (LT 50 , h) npn pa3Hbix 3HaHemrax pH; 6 — HHBa3H0HHaa ciioco6hocti>, Bbipa- 
aceHHaa b %, ycneniHO HHqHCTHpoBaBiiiHxca b mh qnax jihhhhok, npn pa3Htix 3HaneHHax pH. 

The impact of seawater acidification on the life span (LT 50 ) (a) and infectivity (6) of Himasthla elon¬ 
gata cercariae. 


B 3KcnepHMeHTe c KajKAbiM xecrapyeMbiM 3HaneHHeM pH ynacTBOBa.no no 
5 MHflHH. 

npoAOJDKHTejibHOCTb )kh3hh n,epKapHH onpeAejnuiH KaK noKa3aTejib LT 50 
(BpeMM nojiy)KH3HH HepKapirii) otacjibho a™ Ka^CAoit npo6bi (20 npo6 Ha 
OAHy rpaAan,HK) khcjiothocth) jiHHeitHOit HHTepnojnm,HeH BpeMeHHoro HHTep- 
Bajia, b TeneHHe KOToporo norH6a.no 50 % jihhhhok. J\im on,eHKH 3HaHHMOCTH 
Brnrarora khcjiothocth bo abi Ha noKa3aTeJib LT 50 AepKapHH H. elongata hc- 
noJib30BajiH OAHO(J)aKTopHbiH AHcnepcHOHHbiii aHajiH3. Cnjiy Brnramni (|>aKTO- 
pa «pH» (// 2 ) onpeACJi^JiH no njioxHHCKOMy. ^ocTOBepHOCTb MencrpynnoBbix 
pa3JIHHHH (Post-Hoc) OlfCHHBaJIH nO KpHTepHK) TlOKH. 3a Mepy HHBa3HOHHOH 
cnocoOHOCTH n,epKapHH npHHnnH aojiio ycneniHO HHijHCTHpOBaBmHxcfl b TKa- 
MX MHAHH JIHHHHOK. /JoCTOBepHOCTb pa3JIHHHH OlfCHHBaJIH nO KpHTepHK) 
/2-KBaApaT. 


PE3YJIbTATbI 

noBbimeHHe khcjiothocth cpeAM npHMepHO b 1.5 pa3a (P^ <0.01; tf = 
= 86.6%; P„2<0.01) coKpamajio Bpeivra jkh3hh nepKapHH H. elongata 
(pHc. 2, a). noKa3aTeJib LT 50 AOCTOBepHo (P <0.01, TecT Tiokh) noHH^caji- 
cn npn cfflDKeHHH pH c 7.75 (ecTecTBemian khcjiothoctb: LT 50 = 21.5 ± 0.6 h) 
AO 7.05 (LT 50 = 18.2 ± 0 .6 h) h npn A^JibHeftmeM chh^cchhh pH ao 6.65 
(pHC. 2, a). B ah ana30He pH 6.65—6.25 npoAonncnrenbHOCTb )kh3hh jihhhhok 
AOCTOBepHo He pa3JiHnajiacb (pnc. 2, a) h cocTaBjnuia b cpeAneM 14.5 ± 0.3 h. 

noBbimeHHe khcjiothocth cpeAM npHBOAHJio TaK^ce k chh^cchhio 
(P,2 < 0.01) ycnexa HHijHCTHpOBaHHfl no cpaBHemno co 3HaneHHeM, 3aperaCT- 
pHpOBaHHblM B KOHTpOJie npH eCTeCTBeHHOH KHCJIOTHOCTH BO AM (pH = 7.8) 
(pnc. 2, 6 ). B AHana30He pH 7.4—6.5 HaSnioAanacb HeAOCTOBepHan (P < 0. 15) 

TeHAeHU,HH K CHHJKeHHK) ycnexa HHIJHCTHpOBaHHH. 
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OECyaCflEHHE 


Pe3yjitTaTti Haninx 3KcnepHMeHT0B CBHAeTejibCTByioT o tom, hto Aance He- 
6ontmoe cronKemie pH mopckoh boabi cynjecTBeHHo CKa3biBaeTcn Ha )KH3He- 
Ae^TejibHOcra jihhhhok TecrapoBaHHoro BH^a H. elongata. noHH>tceHHe pH Ha 
0.5 ot ecTecTBeHHoro a™ Benoro Mopn 3HaneHHn 3Toro napaMeTpa npHBejio k 
CTaTHCTHHeCKH 3HaHHMOMy nOHH)KeHHIO BpeMeHH nOJiy)KH3HH JIHHHHOK Ha 
3.3 h (pHC. 2, a). CxoAHbie pe3yjibTaTbi nojiyneHbi paHee h Ha ijepKapnnx Ma- 
ritrema novaezealandensi , Galactosomum sp., Philophthalmus sp. h Paror¬ 
chis sp., HcnoJib3yioiri;Hx b KanecTBe nepBbix npoMencyroHHbix xo3neB jihto- 
pajibHbix MOJiJiiocKOB b npnSpencbe Hoboh 3ejiaHAHH (Harland etal., 2015; 
MacLeod, Poulin, 2015). 

B 3KcnepHMeHTax othx aBTOpOB HcnoJib30BajiHCb 3 rpaAaijHH pH c rnaroM 
b 0.5 h npH toh nee T = 20 °C, hto h b Haninx onbiTax. OAHaKO 3a Hanajib- 
Hoe 3HaneHHe khcjiothocth boabi b onbiTax HOB03ejiaHACKHx KOJiJier 6biJia 
npHHHTa pH= 8.1, hto cooTBeTCTByeT coBpeMeHHOH cpeAHeii OKeaHHne- 
ckoh khcjiothocth, xapaKTepHOH h a™ npnSpencHbix boa Hoboh 3eJiaHAHH. 
B BejiOM Mope b cbh3h c 3aKHCJieHHOCTbio boa ero BOAOcSopa (OnjiaTOB, Tep- 
nceBHK, 2007) pH HH)Ke cpeAHeii oKeaHHHecKoii. B paiiOHe npoBeAemin Haninx 
HCCJieAOBaHHH b Hiojie — aBrycTe 2017 r. ero 3HaneHHn cocTaBHJin 7.75—7.8. 
3th napaMeTpbi h Sbijih npHHnTbi 3a ncxoAHbie b Haninx onbiTax. 3to Ha 
0.35 HH^ce pH boa npnSpencBn Hoboh 3eJiaHAHH. H,HpKyjiHpyioinHe b npn- 
SpeneHbix OKocncTeMax BeJioro Mopn TpeMaTOABi, no-BHAHMOMy, bkkjihmbth- 
3HpOBajincb k TaKOMy noHHJKeHHOMy no cpaBHeHHio co cpeAHeoKeaHHnecKHM 
3HaHeHHio pH. Bo bchkom cjiynae cyronHan npOAyKitun u,epKapHH H3 3apanceH- 
hmx napTeHHTaMH TpeMaTOA SejiOMopcKnx racTponoA 3HannMO He OTJiHnaeTcn 
ot H3BecTHbix no JiHTepaType 3HaneHHH 3toto noKa3aTejin Ann Apyrnx Mopeii 
yMepeHHbix mnpoT (Prokofiev et al., 2016). 3HaHeroin ApH= - 0.35 h ApH = 
= - 0.5, npn KOTopbix h b Haninx onbiTax, h b onbiTax c HOB03eJiaHACKHMH ijep- 
KapnnMH (Harland etal., 2015; MacLeod, Poulin, 2015) Ha6nioAanocB 3HaHH- 
Moe CHHnceHHe LT S0 jihhhhok, HecnjibHo pa3JiHHaioTcn. Monoio npeAnoJio- 
ncirrb, hto onpeAeJieHHoe nororaceroie ototo noKa3aTenn npoH 30 HAeT h npn no- 
MemeHHH HOB03ejiaHACKHx u,epKapHH b bo Ay c HOpMajibHbiM Ann BeJioro Mopn 
3HaneHHeM pH = 7.75. npHBeAemibie MaTepnajibi, Ha Ham B3rjinA, yKa3biBaiOT 

Ha BbICOKHH aKKJIHMaTH3au;HOHHbIH nOTeHIJHaJI TpaHCMHCCHBHbIX JIHHHHOK 

TpeMaTOA- 

OTcyTCTBne 3HaHHMbix pa3nHHHH b LT 50 ijepKapHH H. elongata b AHana30He 
6.75—6.25 noKa hto TpyAHo oSuncroiTB. /I,Jin nponcHemin ototo Bonpoca Tpe- 
SyiOTcn AanbHeiiniHe OKcnepHMeHTbi b 6ojiee ninpoKOM AHana30He 3HaneHHH 
pH h c 6ojiee aPo6hbim rnaroM 3thx 3HaneHHH b onbiTax. 

Ycnex 3apanceHira u,epKapnnMH mhahh H. elongata b Haninx OKcnepHMeH- 
Tax 3HaHHMO CHH3HJlCn B yCJlOBIMX nOBbimeHHOH KHCJIOTHOCTH. 3t0 paexOAHT- 
cn c AaHHbiMH XapjiaHAa h aP- (Harland et al., 2015), coraacHO kotopmm ycnex 
3apancemin aM^nnoA AepKapnnMH Maritrema novaezealandense He CHnncajicn 
npn noBbimeHHH khchothocth mopckoh boabi. 3HaneHHe ototo napaMeTpa, Ha- 
o6opoT, 6buio Bbiine npn HanSojiee hh3kom h3 TecTHpOBaHHbix 3HaneHHH pH 
(7.4), hto, no MHeHHio aBTOpOB (Harland et al., 2015), o6ycjiOBJieHO HeraTHB- 

HblM B03A^HCTBHeM CTOJIb 3aKHCJieHHOH BOAbI Ha yCTOHHHBOCTb aM^HnOA K 3a- 
panceHHio napa3HTaMH. no-BHAHMOMy, mhahh He TaK nyBCTBHTejibHbi k bo3- 
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AeftcTBHK) noBbinieHHoii khcjiothocth boabi h noHH^ceHHe ycnexa hx 3apa^ce- 
hhh u;epKapHJiMH CBH3aHO c HeraraBHbiM bo3aohctbhcm ototo (jiaKTopa Ha 
HHBa3HOHHyK) CnOCOSHOCTb U,epKapHH. TaKHM o6pa30M, nOHH^CeHHe pH BOflbl, 
OKa3biBaK)mee, hccomhchho, HeraraBHoe B03^eiiCTBHe Ha )KH3HeAeirrejibHOCTb 
u,epKapHH, MO^ceT no-pa3HOMy bjihhtb Ha ycneniHOCTb HHBa3HpOBaHHn hmh 
rHflpo6HOHTOB-xcmeB. B HeKOTOpbix cjiynaiix 3tot HeraTHBHbiii 3^(^eKT mo- 
^ceT HHBejiHpoBaTbc^ 3a cneT ocjiaSjieHHH 3amHTHbix MexaHH3MOB b ihhpokom 
noHHMaHHH noTeHu,HajibHbix npoMe^cyTOHHbix xcmeB noA bjihuhhcm hh3khx 
3HaneHHH pH cpeABi. 

npHBeACHHbie Bbirne MaTepnajibi HanniAHO CBHAeTejibCTByioT, hto paccMaT- 
pHBaTb BJiHAHHe Ha TpaHCMHCCHio TpeMaTOA nporH03HpyeMoro noBbimemni 
KHCJIOTHOCTH BOAbI B apKTHHCCKHX MOpHX CJIC^yOT B KOMnJieKCe C APy™MH 
(jiaKTOpaMH. 3(f)(})eKT mo^cct 6bitb pa3JiHneH j\jik pa3Hbix chctcm napa3HT— xo- 
3hhh. CjieAyeT Tax^ce ynHTbiBaTb h to, hto CHHJKeHHe pH 6yAeT npoxoAHTb He 
OAHOMOMeHTHO, a nocTeneHHO Ha npoTHJKeHHH pnAa JieT (Kroeker et al., 2013; 
Stocker et al., 2013). npHHHMan b pacneT OTMenemibiH Bbime noTemiHaji cbo- 

60AH0)KHByiAHX CTaAHH TpeMaTOA K AKK JIHMBTH3au;HH, MO)KHO npeAIIOJIOJKHTb, 
HTO napa3HTbI CMOryT aKKJIHMaTH3HpOBaTbCfl K HOBbIM yCJIOBHHM. OAHaKO npo- 
TH03HpyeM0e K KOHIjy XXI B. CHHJKeHHe pH BOAbI B apKTHHeCKHX MOpHX Ha 
0.45—0.5 npHBOAHTCH ycpeAHeHO ajih Been aKBaTOpHH. B npn6pe)KHbix paiio- 
Hax, TAe BeJIHKO BJIHUHHe peHHOTO CTOKa, a BOAOOSMeH C OTKpbITbIMH aKBa- 
TopnuMH 3aTpyAHeH (b Jiarynax, KOBineBbix ry6ax h t. n.), noBbimeHHe khc¬ 
jiothocth boabi MOJKeT 6biTb Bbipa^ceHO CHJibHee h cootbctctbchho 6ojibiiihm 
OKaJKeTCH BJIHHHHe 3TOTO (jiaKTOpa Ha ^CH3HeAO^TeJIbHOCTb THApoSHOHTOB, 
BKJHOHaH TpaHCMHCCHBHbie CTaAHH TpeMaTOA- nOOTOMy HCCJieAOBaHHH B03ACH- 
CTBHH pa3HbIX 3HaneHHH pH BOAbI Ha ^CH3HeAOHTeJIbHOCTb H,epKapHH H MHpaiJH- 
AneB TpeMaTOA, neMy paHee BHHMaHHH npaKTHnecKH He yAejnuiocb, BbmcHe- 
hhk) onTHMajibHbix h TOJiepaHTHbix AHana30H0B bjihhhhji 3toto (jiaKTopa, aK- 
KJIHMaTH3aU,HOHHbIX CnOCOSHOCTeH CB060AH0^CHByiH,HX JIHHHHOK CJieAyOT 

pacniHpHTb. B HacTOHmee BpeMn, onepnpyn cBeAeroniMH no AepKapn™ 5 bh- 
AOb TpeMaTOA, A^JiaTb A^JieKo HAymne bbiboabi npeJKAeBpeMeHHO. 
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IMPACT OF SEAWATER ACIDIFICATION ON LONGEVITY 
AND INFECTIVITY OF TREMATODE CERCARIAE HIMASTHLA ELONGATA: 

FIRST FINDINGS 

V. V. Prokofiev, K. E. Nikolaev, I. A. Levakin, 

D. A. Egorov, K. V. Galaktionov 

Key words', trematodes, cercariae, longevity, infectivity, acidification of sea water, global 
climate changes, Arctic seas. 


SUMMARY 

The study was carried out on cercariae of the trematode Himasthla eJongata transmitted 
in the coastal ecosystems of the White Sea. Experiments on the impact of seawater acidifi¬ 
cation on the life activity of larvae were performed in a specially designed chamber at stab¬ 
le temperature 20°C and light intensity 12 Fc. The lifespan of cercariae was assessed with 
the use of LT 50 index, that is, the time during which half of the cercariae in experimental 
vessels died. As the water pH decreased from 7.75 (natural pH of water in the White Sea is 
7.75—7.8) down to 7.25 and further down to 6.75, a statistically significant decrease of 
LT 50 values was observed. No statistically significant differences between the values 
of LT 50 at water pH 6.75; 6.5 and 6.25 were found. Infectivity of cercariae was assessed 
with the use of the proportion of successfully encysted larvae in the tissues of the second 
intermediate hosts, mussels Mytilus edulis. At all the three experimentally tested values of 
the seawater pH cercarial infectivity was significantly lower than in the control group kept 
at pH = 7.8, which is natural for the White Sea. Our data indicate that the decrease in the se¬ 
awater pH, which is forecasted for the Arctic seas by the end of the 21st century, might ha¬ 
ve an adverse effect on trematode transmission. However, this scenario does not seem like¬ 
ly if we take into account a high acclimation potential of cercariae. The impact of seawater 
acidity on the activity of free-living larvae of trematodes is extremely poorly studied, and 
any far-reaching conclusions would be premature. Further studies involving more species 
and host-parasite associations are the only way to elucidate this problem. 
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